The effects of boron on the stress-rupture properties of the base alloy were much greater than might have been expected from microporosity considerations alone.
The 76O"C, 60 kg/mm2 ksi rupture life increased from 1 hour without boron to 138 hours at 0.025% boron, while the 928"C, 30 kg/mm2 rupture life increased from 14 hours without boron to 54 hours at 0.012% boron. These solute effects on mechanical properties are clearly significant and mandate the addition of trace amounts of boron to nickel-base superalloys regardless of solidification range or microporosity considerations.
In the absence of boron, a fine precipitation at the grain boundary is the MC phase.
When boron is added, the majority of the fine grain boundary precipitates are an M3B2 boride phase. At the 0.012% B level, large borides are found around primary y' islands.
As the boron is increased to 0.025%, the borides change from the normal script shape to more massive form and the majority of the boride that forms in the boundaries tends to be continuous in nature.
The addition of 0.15% Zr suppresses the amount and morphology of the grain boundary boride phase. 
